H lT H E R T O in the theory of the secular inequalities the terms in the disturbing function of the fourth order as regards the inclinations have been neglected. As the magnitude of these terms depends, in great measure, upon certain numerical co efficients, it is impossible to form any precise notion a priori with respect to their amount, and as to the error which may arise from neglecting them. I have therefore thought it desirable to ascertain their analytical expressions; and the details of this calculation form the subject of this paper. Some of the secular inequalities which result from these terms are far within the limits of accuracy which L aplace appears to have contemplated in the third volume of the Meeanique Celeste. The method which I have here adopted for developing the disturbing function rests upon principles which I have already explained #. Very little trouble is requisite to obtain certain analytical expressions for the terms upon which the secular inequalities depend, or for any others, in the development of the disturbing function; but it is not so easy to put these expressions in the simplest form of which they are susceptible ; and this is a point to which I think hitherto sufficient attention has not been paid. It will be found that I have obtained, finally, expressions of very remarkable sim plicity : to accomplish this, however, I have been obliged to go through tedious pro cesses of reduction, the details of which are here subjoined, in order that my results may be verified or corrected without difficulty. In order to give an additional example of the great facility with which terms in the disturbing function are arrived at by my method, 1 have calculated one of those given by Professor A iry, and which is required in the determination of his inequality of V enus; and I have arrived at the result which he has given. The same method, with certain modifications, is applicable to the de velopment of the disturbing function in terms of the true longitudes. The terms in the disturbing function which give rise to the secular inequalities of the elliptic con stants, when the terms of the order of the fourth powers of the eccentricities and inclinations are retained, and higher powers of those quantities are neglected, are as follows: and I propose, as they form, in fact, a system apart, to distinguish them by the indices given in the left-hand column. * After extensive reductions I find -m! 32^7 *5,0 V2 y,2 COS (2 r -2 » + 2!),) [xv.] The method which I propose to employ in order to arrive at the terms in the disturbing function, independent of the inclinations, is sufficiently explained in the Philosophical Transactions.
The following are the equations em ployed: dig J 7 = 2 f l -----g-j sin? + -g e p -j3e2j s i n 2 | + ^e 2s i n 3 H --2 je isin 4 ? . In the preceding instance, and in the case of terms depending either upon e4 or e4
solely, the term in the disturbing function can only be obtained from or ; but in obtaining those which depend both upon e and ep they may be obtained indifferd R ently either from the combinations which enter into the expression for or from those which enter into the expression for 3 a \ 3a , a2 " a , 9 / . \ 8 " T " 1 6 fly2 " 3 , 0 -r 4a2 0 3 ,i -& a2 °3 , 2 -1 6 af \a { " 5 ,0 " 5 , 1 )
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,, «4 7 «* 7 2 a 4 »,0 "r 2 a 4 »7,2 -r 2 a / "7,1 " 2 a? °7,3 } 3 a2 7 3 a2 7 3 a2 7 , 15 a3 , . 3 a2 , If I?'15 now denote th at part of the coefficient of cos (r -f -f *) which is multi plied by e e 3, 
I have found th at the disturbing function contains the term -! f^5 , 2 e 2 <-,2 c o s ( 2 r -2 ? + 2 i , ) .
As I have given elsewhere the details of the calculation of this term, it is unneces sary to repeat them here.
In order to obtain the terms depending partly upon y2, y,2, &c., from the same equation, the following transform ations are necessary:
. + ^ cos (r -2 n + 2 !j,) + ^ ( l -^ -t ) cos (« -"< )
In order to have the terms required depending upon the squares of the inclina tions, it is sufficient to take y-^3 in the lunar theory.
Hence R contains the term -j -; &5}1 + ^5,2 r e2 cos (2 £ -2 77).
Calculation o f jRix, or the Coefficient of cos ( 2 r -2 £ -j-2 ^), m the Development of R.
Distinguishing the argument 2 r -£ -f 2 ^ by the index 3, and 2 r -{-2 ^ by the index 1, 
